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S1. Single crystal diffraction
Unit cell determinations by X-ray diffraction have been performed on a Bruker Proteum diffractometer with rotating anode and Helios optics ( = 1.54184 Å).
Analysis procedure for sample 1 Si9O18 + disordered electron density, Fw = 540.81, 1 colorless plate, 0.24  0.14  0.02 mm 3 , orthorhombic, Pnnm (no. 58), a = 7.41601(18), b = 14.0821(3), c = 18.7075(4) Å, V = 1953.68(7) Å 3 , Z = 4, Dx = 1.839 g/cm 3 , 1  = 6.59 mm -1 . 1 7962 Reflections were measured on a Bruker Proteum diffractometer with rotating anode and Helios optics ( = 1.54184 Å) at a temperature of 100(2) K up to a resolution of (sin /)max = 0.59 Å -1 . The intensities were integrated with the Eval15 software. [1] Multiscan absorption correction and scaling was performed with SADABS [2] (correction range 0.25-0.47). 1721 Reflections were unique (Rint = 0.047), of which 1717 were observed [I>2(I)]. Initial atomic coordinates were taken from the literature. [3] Least-squares refinement was performed with SHELXL-2014 [4] against F 2 of all reflections. The crystal structure contains large voids filled with disordered electron density. The size of the voids and the contribution to the structure factors was determined using the SQUEEZE algorithm [5] based on a grid of 0.20 Å and a probe radius of 1.2 Å. [6] This resulted in a void size of 596 Å 3 / unit cell and a contribution of 102 electrons / unit cell. The atoms were refined freely with anisotropic displacement parameters. 125 Parameters were refined with no restraints. R1/wR2 [I > 2(I)]: 0.0361 / 0.1075. R1/wR2 [all refl.]: 0.0361 / 0.1076. S = 1.136. Residual electron density between -0.44 and 0.41 e/Å 3 . Geometry calculations and checking for higher symmetry were performed with the PLATON program. [7] The results of the analysis are shown in Figures S1 to S3.
Analysis procedure for all other zeolite FER samples under investigation
For each of the other zeolite FER crystals, 3×24 -scans have been performed (detector distance 60 mm, detector 2θ=10°, scan width=0.5°). The Dirax software was used to index the reflections. [8] Refinement of the cell parameters was done with the Proteum2 software [9] based on 55-80 reflections, respectively. Unit cell parameters were constrained to orthorhombic geometry. Results are given in Table  S1 . All calcined samples were reported to be Pnnm space group (#58) which has all angles of 90°. The 10 MR lie along the a axis and the 8 MR lie along the b axis. Figure S1 . Independent atoms in the framework of sample 1. Displacement ellipsoids are drawn at the 50% probability level. Atoms Si1 and O22, are located on twofold axes, respectively, and O55 is located on a mirror plane. Disordered electron density is omitted in the drawing. Table S1 . Crystallographic unit cell directions with respect to sample morphology as determined by single crystal X-ray diffraction, allowing the pore orientation to be identified. 
S2. Probe molecule
The probe molecule (trans-4-(4-(dimethylamino)-styryl)-N-methylpyridinium iodide, DAMPI) was prepared as described in ref. [10, 11] and is shown in Figure S4 . The probe molecule has a diameter of 5.8 Å, so it can diffuse into 10-MRs, but not 8-MRs. The molecule has a an adsorption maximum of λmax=481 nm. Calcined crystals of each sample were immersed in a 1 μM ethanolic solution of DAMPI and allowed to stand for at least one week. The crystals were removed from solution, quickly washed once with ethanol to remove any excess dye and then placed on a glass microscope slide and allowed to dry in air. 
S3. (Confocal) fluorescence microscopy
Confocal fluorescence microscopy measurements and mapping were performed on a Nikon Eclipse 90i upright microscope using a dry objective. The microscope is equipped with a Nikon-Eclipse A1R scan head. Confocal fluorescence microscopy images were recorded using excitation from a Melles Griot argon ion liquid state 488 nm laser (40 Mw) or a Coherent Sapphire solid state 561 nm laser (50 Mw). Emitted fluorescence was detected by either a 32 multiplier spectral detector in the range of 518 to 710 nm (488 nm) or a DU4 detection unit using a 595/50 band pass filter (561 nm). Wide field microscopy images were recorded on either the Nikon microscope described above, equipped with a scientific metal-oxidesemiconductor (sCMOS) camera (Andor Zyla 5.5), or by an Olympus BX41M upright microscope equipped with a charge-coupled device (CCD) video camera (ColorView IIIu, Soft Imaging System GmbH). For pyrolysis experiments, samples containing template were loaded in a Linkam cell (TS1000) positioned on the microscope table. The cell was purged with nitrogen and then heated under nitrogen atmosphere to 600°C at a rate of 25 °C/min.
S4. Scanning electron microscopy
Samples were first mounted on carbon tape and coated with 6 nm of platinum. Scanning electron microscopy (SEM) images were acquired using a Philips XL30 with an accelerating voltage of 5 kV.
S5. Atomic force microscopy
Atomic force microscopy (AFM) was used to characterize the surface structure of FER crystals. The crystals were carefully mounted in super glue such that the surface remained exposed and were then thoroughly rinsed with water to remove surface debris. AFM measurements were conducted using a JPK Nanowizard II using Nanosensors TM PPP-NCHR tips with a Nikon Eclipse Ti-U inverted microscope used to locate the samples. The instrument was mounted on an active vibration isolation table with a Halcyonics Active Vibration Isolation unit, and the entire setup was placed inside an acoustic vibration isolation box. [12] AFM data was acquired using the JPK Nanowizard Control software and data were analyzed using Gwyddion data visualization and analysis software (version 2.45). Several 20 x 20 μm regions of the crystal were selected for measurement and in each region multiple measurements were made and averaged to get an average terrace height. Below are AFM images from 2 different regions of the crystal showing terracing as well as graphs showing the vertical displacement across selected regions of the crystal faces. From the inset height profile of the different regions selected (each averaged over 20 pixels), the terraces exhibit a high degree of uniformity, expected for crystallographic features. However, the terrace width is not necessarily uniform. 
